Appl. No.10/699,5B5 

Amdt Dated January 5. 2005 

Reply to Office Action dated June 7. 2004 



Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the application. 

1. (canceled) 

2. (canceled) 

3. (canceled) 

4. (currently amended) An analoa-to-diaital converter system, compiisina: 
a passive delta siqma converter stage comprisino: 

a first filter receiving a converter stage analog input and a first analog feedback 
signal, the first filter being free of switching components and providing a first filtered 
analog signal according to the converter stage analog inout and according to the first 
analog feedb ack signal, 

a Quantizer coupled with the first filter, the guantlzer providing a Quantized output 
according to the first filtered analog signal, and 

a first digital-to-anatog converter coupled with the first filter and with the 
Quantizer, the first digitaMo-analog converter providing the first analog feedback signal 
according to the quantized output: and 

an active gain stage coupled with the passive delta siqma converter stage, the active 
gain stage receiving a svstem analog input and providing the converter stage analog input 
according to the svstem analog input and the Quantized output, wherein the active gain stage 
comprises: 

a second filter receiving the svstem analog input and a second analog feedback 
signal, the second filter being free of switching components: 
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a second diQital-to-analoa converter coupled with the second filter and with the 
Quantizer, the second diaital-to-analoa converter providina the second a naloo feedback 
signal accordino to the Quantized output: and 

an amplifier coupled with the second filter; 

wherein the amplifier and the second filter provide the converter staoe analog 
input according to a difference between the system analoo input and the second analog 
feedback signal scaled bv a cain factor Tho syctom of claim 2 . wherein the gain factor 
is about 25 or more. 

5. (previously presented) The system of claim 4, wherein the gain factor is about 

100. 

6. (cunrentiy amended) The system of claim [[2]] ±, wherein the second filter is a 
second order low pass filter. 

7. (currently amended) An analoQ-to-dtaital converter system, comprising: 
a passive delta sigma converter stage comprising: 

a first filter receiving a converter stage analog input and a first analog feedback 
signal, the first filter being free of switching components and providing a first filtered 
analog signal according to the converter stage analog input and according to the first 
analoo feedback signal, 

a quantizer coupled with the first filter the Quantizer providing a guantized output 
according to the first filtered analog signal, and 

a first digital-to-analog converter coupled with the first filter and with the 
quantizer, the first digitako-analoQ converter providina the first analog feedback skanal 
according to the Quantized outout: and 

an active gain stage coupled with the passive delta sigma converter stage, the active 
gain stage receiving a system analog input and providing the converter stage analog Input 
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according to the system analog input and the quantized outp ut, wherein the active gain stage 
comprises: 

a second filter receiving the system analog input and a second analo g feedback 
si gnal, the second filter being free of switching components: 

a second digital-to-analog converter coupled with the second filter and with the 
Quantizer the second digital-to-analog converter providing the seco nd analog feedback 
signal according to the Quantized output: and 

an amplifier coupled with the second filter: 
wherein the amplifier and the second filter provide the convert er stage analog input 
according to a difference between the system analog i nput and the second analog feedback 
sional scaled bv a gain factor, wherein the second filter is a second order low pass filter and 
Tho oystom of claim 6, whoroin the first filter is a second order low pass filter. 

8. (previously presented) The system of claim 7, wherein poles of the second filter 
are substantially matched with poles of the first filter. 

9. (currently amended) An analog-to-digital converter system, comprising: 
a passive delta sigma converter stage comprising: 

a first filter receiving a converter stage analog input and a first analog feedback 
signal, the first filter being free of switching components and providing a first filtered 
analog signal according to the converter stage analog input and according to the first 
analog feedback signal, 

a guantizer coupled with the first filter, the guantizer providing a guantized output 
according to the first filtered analog signal, and 

a first digital-to-analoq converter coupled with the first filter and with the 
quantizer, the first digital-to-analog converter providing the first analog feedback signal 
according to the guantized output: and 

an active gain stage coupled with the passive delta sigma converter stage, the active 
gain stage receiving a system analog input and providing the converter stage analog input 
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according to the system analog Input and the quantized output, w herein the active gain stage 
comprises: 

a second filter receiving the system analog input and a second analo g feedback 
signal, the second filter being free of switching components: 

a second dioital-to-analog converter coupled with the second filter and with the 
quantizer, the second dioitaMo-anaiog converter providing the se cond analog feedback 
signal according to the Quantized output: and 

an amplifier coupled with the second filter 
wherein the amplifier and the second filter provide the converter stage analog input 
according to a difference between the system analog input and the second analog feedback 
signal scaled bv a gain factor The cvctom of claim 2 . wherein the first and second digital-to- 
analog converters individually comprise at least one s\Aritched capacitor circuit. 

1 0. (currently amended) The system of claim [[1]] wherein the active gain stage 
provides the converter stage analog input according to a difference between the system 
analog Input and the quantized output scaled by a gain factor. 

1 1 . (prevbusly presented) The system of daim 1 0, wherein the gain factor is about 
25 or more- 

12. (previously presented) The system of claim 1 1 , wherein the gain factor is about 

100. 

1 3. (cunrently amended) The system of claim [[1]] 9, wherein the first filter is a 
second order low pass filter. 

14. (cunrently amended) The system of claim [[1]] 7, wherein the first digital-to- 
analog converter comprises at least one switched capacitor circuit. 
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15. (canceled) 

16. (currently amended) A data converter system, comprising: 
a passive circuit comprising: 

a quantizer in a forward signal path, the quantizer providing a Quantized output 
representative of a quantizer input signal, and 

a passive filter coupled with the quantizer in the fonvard signal oath, the passive 
filter being free of switching components and providing the quantizer input signal 
according to a converter input and a first feedback signal: 

an active circuit coupled with the passive circuit, the active circuit comprising an active 
filter in the forward signal oath, the active filter being free of switching components and 
providing the converter input according to a difference between a svstem an alog Input and a 
second feedba ck signal and according to a gain factor: and 

a feedback circuit in a feedback signal p ath, the feedback circuit being coupled with the 
quantizer, the passive filter and the active filter the feedback circuit providing the first and 
second feedback signals according to the quantized output Tho oystom of claim 15 , wherein 
the passive and active filters are second order low pass filters. 

1 7. (previously presented) The system of claim 1 6, wherein poles of the active filter 
are substantially matched with poles of the passive filter 

1 8. (currently amended) A data converter system, comprising: 
a passive circuit comprising: 

a guantizer in a forward signal path, the quantizer providing a quantized output 
representative of a guantizer input signal, and 

a passive filter coupled with the quantizer in the forward skinal oath, the passive 
filter being free of switchino components and providing the guantizer input signal 
according to a converter input and a first feedback signal: 
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an active circuit coupled with the passive circuit, the active circuit comp rising an active 
filter in the forward signal path, the active filter being free of switching components and 
providing the converter input according to a difference between a svstem a nalog input and a 
second feedback signal and according to a gain factor and 

a feedbacl< circuit in a feedback signal path, the feedback circuit being coupled with the 
Quantizer, the passive filter, and the active filter, the feedback circuit providing the first and 
second feedback signals according to the quantized output Tho oyot e m of claim 16 , wherein 
poles of the active filter are substantially matched with poles of the passive fitter. 

1 9. (cunrently amended) A data converter svstem. comorising: 
a passive circuit comprising: 

a guantizer in a fonvard signal path, the guantizer providing a guantlzed output 
representative of a guantizer inout signal, and 

a passive filter coupled with the quantizer in the forward signal path, the passive 
filter being free of switching components and providing the guantizer input signal 
according to a converter input and a first feedback signal: 

an active circuit coupled with the passive circuit, the active circuit comprising an active 
filter in the fon^rard signal path, the active filter being free of switching components and 
providing the converter input according to a difference between a system analog Input and a 
second feedback signal and according to a gain factor and 

a feedback circuit in a feedback signal path, the feedback circuit being coupled with the 
Quantizer, the passive filter, and the active filter, the feedback circuit providing the first and 
second feedback signals according to the guantized output Tho Gyotom of claim 16 , wherein 
the gain factor is about 25 or more. 

20. (previously presented) The system of claim 19, wherein the gain factor is about 

100. 
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21 . (currently amended) The system of claim [[1 5]] 16, wherein the feedbacic drcuit 
comprises at least one digitaWo-analog converter providing one or more of the first and 
second feedback signals according to the quantized output. 

22. (previously presented) A fourth onJer delta sigma analog-to-digital converter, 
comprising: 

a passive delta sigma modulator comprising a passive filter, a quantizer, and a digital- 
to-analog converter in a first feedback loop; and 

an amplifier in a second feedback loop around the passive delta-sigma modulator. 

23. (previously presented) The converter of daim 22, further comprising a second 
filter in the second feedback loop. 

24. (previously presented) The converter of claim 23, wherein the passive filter and 
the second filter are second order low pass filters. 

25. (previously presented) The converter of claim 23, wherein poles of the passive 
filter are substantially matched witfi poles of the second filter. 

26. (previously presented) The converter of claim 22, wherein a gain factor of the 
amplifier is about 25 or more. 

27. (previously presented) The converter of claim 22, wherein a gain factor of the 
amplifier Is about 100. 
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